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ABSTRACT 
The past few years have marked the rapid emergence of cryptocurrency, a new commodity 
that has taken the investor community by storm. Like the South Sea Bubble and Dot-Com 
Bubble, cryptocurrencies temporarily generated astronomical returns. Using funding data 
as well as controlling for Bitcoin difficulty and confirmation times, NASDAQ Index 
returns, gold returns, bullish investor sentiment, and Bitcoin tweet counts, it can be 
concluded that cryptocurrency in fact experienced two separate bubbles between 2012 and 
2018. Furthermore, by understanding the drivers to the Crypto Bubbles and other historical 
bubbles alike, I offer analysis regarding the potential for blockchain technology – the 
underlying technology of cryptocurrency. 
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1. Introduction 
Financial markets rarely experience true bubbles, but as these phenomena reoccur, it 
exposes the need for better understanding. A bubble is when the price of an asset grows 
excessively beyond its intrinsic value. Investors become blinded with the fear of missing 
out and begin making “irrational” decisions, marking the birth of a new financial bubble. 
Contradictory to the collective perspective, I argue that most investors do not invest 
irrationally during bubbles. Given the information provided in real time and an investor’s 
preferences, an investor’s self-calculation of the underlying asset’s fundamental value 
should provide a rational investment decision individualized to their preferences 
assuming that their decision does not conflict with their preferences. 
While every occurrence is nuanced, there are commonalities across all bubbles that 
help in prognosticating their price movements and by studying these commonalities, we 
may be able to predict future bubbles. Naturally, it is difficult to predict the exact timing 
of the exogenous shocks that either initiate or burst the bubble, but as tendencies and 
similarities are better understood price movements become easier to forecast. Still, 
investors have found themselves deeply entrenched in their outstanding returns to realize 
a bubble’s impending downfall. This paper aims to identify the factors playing a role in 
the cryptocurrency (crypto) bubble and provide information that can assist investors in 
navigating through future bubbles. 
Although rare, there have been various cases ranging in size from the tulip bubble of 
the 1600s to the housing crisis of 2008. Specifically, 40 financial bubbles since 1928 
have been identified by Robin Greenwood, Andrei Shleifer, and Yang You in Bubbles for 
Fama (Greenwood et al. 2018). The starting point to such complex analysis is finding 
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comparability with other bubbles to the crypto bubble itself. In this way, certain drivers 
can be kept in mind for the future. To clarify, the dependent variable used is Bitcoin 
returns. Because cryptocurrencies are strongly correlated, the results may be 
generalizable. 
Nevertheless, the Crypto Bubble fooled even the best investors. Saxo Bank analyst, 
Kay Van-Petersen, predicted prices to skyrocket to $100,000 by 2018’s year end. CEO of 
BitMEX, Arthur Hayes, projected a lower mark but still had Bitcoin rising to $50,000 in 
2018. On the other side, Vanguard chief economist, Joe Davis, suggested that Bitcoin 
prices were headed to zero. All three were bold in their predictions, but all three were 
also very wrong. Now, in October 2018, John McAfee, the prominent cybersecurity 
entrepreneur, held that Bitcoin would hit a value of $1 million by 2020. Could this be 
possible? The simple answer is yes, but to know the exact price in the future is virtually 
impossible. Instead, as an investor, it is much more realistic to know directionally where 
cryptocurrency is going and grasp factors behind the asset’s price momentum as this 
might give us more confidence in opportunity for high returns.  
First, this paper facilitates technical analysis providing a model that can be attributed 
to all bubbles alike, and with this framework, further analysis compares the South Sea 
and Dot-Com bubbles with the Cryptocurrency bubble. To be specific, the comparison 
looks at the herding effect as well as fundamentals such as profitability and seed funding. 
Next, using what I found in the comparison, I examine and identify the primary factors 
that drove Bitcoin prices to an unprecedented return on investment during the first bubble 
from 2013 to 2014, and the second from 2015 to 2018. The exogenous shock(s) that 
initiated sharp inflections in prices will also be briefly explored. 
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The regression model controls for several independent variables and includes certain 
dummy variables to separately explicate whether each Crypto Bubble specifically 
occurred. The process begins with doing two separate regressions with the fundamental 
variables while also testing for serial correlation. Then, through multiplication of the 
fundamentals with the dummy variable, the regressions analyze the magnitude each 
variable effected Bitcoin returns during both bubbles. The results are conclusive in that 
cryptocurrency did in fact experience two bubbles and the fundamental variables played a 
crucial role in the development of the bubbles themselves. The evidence is also clear that 
the most significant factors affecting Bitcoin returns are the NASDAQ Index returns, 
gold returns, operational variables such as Bitcoin difficulty and confirmation times, 
investor sentiment, and tweet counts; results show emphasis on public awareness and 
how hard it is to mine Bitcoin blocks as it is representative of the shifts in supply and 
demand of Bitcoin. 
Furthermore, with the analysis deployed shedding light on how bubbles behave, a 
final proposition can be accurately suggested that blockchain technology could be primed 
for a breakout year(s). Blockchain technology can be explained as the digital ledger for 
cryptocurrency transactions and provides a secure option for data storage, but, 
cryptocurrency is not required to maintain its relevancy. In fact, blockchain technology 
transcends crypto and can operate effectively on its own. Just as Amazon.com, eBay, 
Priceline.com, and Microsoft survived the Dot-Com Bubble, blockchain is a strong 
candidate to be the survivor of the Crypto Bubbles. The question is however, is 
blockchain technology the “next big thing”, a fourth industrial revolution of sorts, as 
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Forbes strongly suggests (Darryn Pollock 2018), or is it the next bubble waiting to 
happen. 
Finally, the goal of this research is not to help investors avoid potential bubbles. 
Rather, it provides an opportunity to those willing to take the risk. While most 
conclusions in the paper are projections, there is enough evidence to suggest that the 
speculation presented is credible. Nevertheless, the average investor struggles to see the 
full picture at times and falls into a tendency of being a follower. The objective is to give 
insight so that one can capitalize on the boom and prepare and sell before the bust in asset 
prices in its beginning stages and break from a “herd” mentality. Findings are limited, 
however, by the analysis and data availability. Speculation is involved, but the research in 
its entirety is here to give clarity and with that comes prompt decision making and 
ultimately a higher likelihood for better returns. 
2. Literature Review 
2.1 Characteristics of a Bubble 
Although the cryptocurrency bubble is newfound and unique, there are 
similarities that can be drawn from previous examples to better understand the 
characteristics of a bubble. Generally speaking, the definition of a bubble is the 
“economic cycle characterized by the rapid escalation of asset prices followed by a 
contraction; and is created by a surge in asset prices unwarranted by the fundamentals of 
the asset and driven by exuberant market behavior” (Kenton 2018). Applying this 
definition allows us to identify and utilize well-known bubbles in history that have 
shaped our understanding for the phenomenon to gauge the price movements of the 
Crypto Bubble. 
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In 2018, Paul S. L. Yip identified the three stages of a bubble’s creation: the 
seeding stage, development stage, and final stage. The seeding stage “occurs when the 
asset price has a chance to exhibit a sustained rebound from a trough for a few months or 
quarters.” A continuation in positive price momentum in that short period of time then 
augments an acceleration of additional investment, carrying it into the development stage. 
From there, the development stage indicates an enormous rapid upward force to asset 
prices due to such changes in economic and investor behaviors. Yip explains that “the 
changes in economic behavior and the sustained rise in asset price would trigger a large 
number of powerful vicious cycles, upward spirals, and increase usage of built-in 
leverages.” Built-in leverages investors could take advantage of would include stock 
derivatives or margin trading. As the asset transitions into the final stage, a herding effect 
forces even those who are skeptical of the price valuations to invest, thus leading to a 
higher overvaluation (Yip 2018, 1141-1148). It is important to note that bubbles driven 
by fad investment commonly exude herd characteristics more obviously. An extensive 
philosophical explication of investor behavior is provided later in the Investor Rationality 
section. 
Unfortunately, the collapse of asset prices happens just as fast as the bubble 
forms. Even though it is difficult to notice the effects that cause the formation/burst of 
any given bubble in real time, the application of Jean-Paul Rodrigue’s model as shown in 
Figure 1 may help in making it a bit easier. Moreover, the model has the flexibility to be 
cross-referenced and applied to Yip’s analysis of the three stages of bubble development. 
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Figure 1 – Jean-Paul Rodrigue’s Bubble Model 
(Rodrigue 2009) 
The bubble begins with the initial hype or “take off” that builds on the underlying 
asset.  At this point, rationality is based on the future expectations on the asset in 
question. The next step is the bear trap where the initial sell-off may scare off the skittish 
or “weak” investors, drawing comparisons to the trough as Yip alluded to, initiating the 
seeding stage. Following the sell-off, additional enthusiasm, whether it be by media 
attention or simple word of mouth, takes effect and the price of the underlying asset 
begins to escalate beyond expectations, hence the development stage. Lastly, as the final 
stage begins to ramp, so do prices as herd investing and other irrational investment 
practices push the asset to a new paradigm.  
As we understand the rise in prices, it is just as important to grasp the inevitable 
fall as well; however, it is nearly impossible to predict the timing of inflection in which 
the bubble bursts. Referencing Figure 1, the first major contraction triggers a bull trap 
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and the asset’s price temporarily recovers. This trend is also known as a dead cat bounce 
and has been historically deceiving. Once fear intensifies and investors become bearish, 
asset prices tumble only to be further dragged down as more and more investors attempt 
to take profit while they still can. Investing in a bubble is a dangerous game, and those 
who maintain a bullish perspective are often hit the hardest. 
2.2 Historical Bubbles 
2.2.1 South Sea Bubble 
In the 1700’s, British citizens had a surplus of cash that they were looking to 
invest. Investment options, however, were scarce, almost non-existent. The South Sea 
Company (SSC), who had monopolized the south sea ports located in South America, 
provided a lucrative opportunity. To take advantage of the sizeable demand from 
investors, the SSC repeatedly re-issued additional stock without question from current or 
potential shareholders as rapid returns on investment (ROI) attracted other companies to 
initiate their own IPOs. Demand for investment opportunities within the community 
overshadowed fraudulent claims made by the SSC and other IPOs. In SSC’s case, its 
stock became overvalued, leaving them to sell their own equity stake. But when news 
surfaced, a panic sell-off ensued, popping the bubble shortly thereafter. 
Like the Crypto Bubble, investing in the SSC between 1719 and 1722 can be 
considered a fad. Popularity and awareness drove the asset price to rise above its intrinsic 
value. It can also be said that the issuance of additional IPOs to take advantage of the 
increase in positive investor activity can be directly applied to the ample amounts of 
ICOs created within the cryptocurrency industry. Furthermore, the South Sea bubble, as 
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shown in Figure 2 (x-axis = time, y-axis = British pounds), follows the model previously 
outlined in Figure 1. 
Figure 2 – South Sea Bubble 
 
After comparing Rodrigue’s model with the South Sea bubble, we can see the technical 
consistency in price trends. The numbers correspond with what is shown above. 
1. The seeding stage. One could debate that the two separate bear traps within it the 
bubble formation, but this is where expectations in the rise of asset prices begins 
following an initial sell-off. Prices went from roughly €130 to €200. 
2. The development stage. Asset prices escalate as behavior changes and becomes 
irrational. Prices leaped to around €800. 
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3. The final stage. SSC stock prices reach a new paradigm. Prices soared to €1,000 
marking a ~670% ROI in 1720. 
4. The bull trap, also known as a dead cat bounce. 
5. Fear sets in and sends the prices tumbling. 
6. Finally, investors enter a state of despair and the blow-off phase is complete. 
Prices declined to €150 in the same year. 
What’s more is what has lived beyond the South Sea bubble. One could argue that 
the simple idea of a stock market, a centralized platform where publicly-traded 
companies can sell equity to raise capital, was the survivor. Edward Chancellor finds 
strong evidence in his research, Devil Take the Hindmost, to suggest that the South Sea 
bubble allowed for the evolution of the stock market in that the South Sea Company was 
not the only a company bubbling up. Many joint-stock companies across all industries 
were experiencing a large inflow of capital. Furthermore, Chancellor specifically states 
that “the depression which followed the collapse of the South Sea Bubble was neither 
long nor deep,” indicating that something bigger was underlying the extreme rise in asset 
prices – the development a centralized stock market (Stepek 2017). 
2.2.2 Dot Com Bubble 
In comparison to most bubbles in history, the Dot-Com bubble was much more 
aggressive. At the forefront were internet startups promising to take advantage of demand 
and generate positive cash flow. Rapid integration of this new technology was 
unprecedented, creating opportunities for additional startups to enter the space. Robert 
Shiller, in Irrational Exuberance, explains new opportunities and optimism surrounding 
the industry created a sense of euphoria within the investor community who quickly 
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implemented higher risk-taking strategies in response to an over-positive outlook on the 
internet (Glatzl 2016, 6-7). The mania phase permeated beyond the institutional investor 
and venture capitalist and into the public. In turn, tech stocks soared, particularly those 
offering an internet service, as represented in the NASDAQ Composite Index from 1998 
to 2002 (Figure 3) and TheStreet.com’s internet index composed of the top 20 internet 
stocks at the time (Figure 4). 
Figure 3 – NASDAQ Composite Index from January, 1998 to October, 2002 
(Ycharts n.d.) 
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Figure 4 – TheStreet.com Internet Index  
(Siegel 2003, 22) 
The NASDAQ Composite Index achieved a 256% return after reaching its peak at 
$5,048.62 on March 10th, 2000, but plummeted back to $1,114.11 on October 9th, 2002. 
When the bubble entered its seeding stage on October 8th, 1998, prices were at $1,419.12 
(Ycharts). TheStreet.com’s internet index showed similar effects, reaching a peak of 
~$1,400, implying a ~600% ROI. 
Shiller’s analysis indicates that investors’ decision-making was not irrational, but 
misguided in their projection models and allocation of capital. Opportunities within the 
internet sector did create positive value but the over simplification of analysis allowed for 
an overvaluation of companies that struggled to find profitability. Robert J. Hendershott 
furthers this theory by pointing out retail and private investors in total earned a net gain 
of ~$17.7 billion, suggesting that the rise in stock value was not irrational, but rather an 
“inefficient allocation of investments” (Glatzl 2016, 8). Moreover, over-positive outlook 
does not necessarily translate to irrationality in decision making. The point of what makes 
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an investment decision irrational again will be expanded in the Investor Rationality 
section. 
Two key factors that influenced investor decisions attributed to the development 
of the dot-com bubble – novice understanding of growth, profitability, and market 
environment. Beyond shortfalls in investor strategies heavily reliant on financial metrics 
such as Price-to-Earnings ratios, venture capitalists made crucial fundamental missteps in 
identifying attractive long-term growth. According to Jamie Gollotto and Sungsoo Kim’s 
research, because the internet was a novelty, webpage traffic, average order size per visit, 
and order volume during each visit were highly valued but “in retrospect only provided 
limited insight into the actual financial potential of the companies” (Glatzl 2016, 12). As 
a growth indicator, traffic and order sizes do not necessarily translate to consistent future 
growth and sustainability. Novelty in the tech sector, moreover, as internet entered the 
picture complicated the process in valuing startup business models. Startups developed 
unique business models to capture value but struggled to convert ideas to offer accretive 
value long term. Natalie Romanova et al. in Valuing internet companies: A more 
accurate, comprehensive financial model suggests that there was a major mistake made, 
as stated before, in the fundamental valuation process as investors practiced undisciplined 
behavior in a market they did not fully understand (Glatzl 2016, 11). With that, investors 
did not account for an increasingly crowded space as more startups wanted to take 
advantage of the internet boom. Higson and Briginshaw identified that predicting future 
competitiveness could only be speculation and was misinterpreted in valuation models 
which projected the margins to be favorable and consumer loyalty to be stronger. To 
exacerbate the issue, startups began introducing products irrelevant to the overall 
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business model to superficially boost their valuations (Glatzl 2016, 13-15). Thus, the 
overvaluations of internet stocks were the inevitable result of investors’ superficial 
understanding of an unfamiliar market. 
On the other hand, there were survivors among the pool of internet startups 
following the Dot-Com bubble. The internet, as mentioned before, revolutionized society 
in many ways from streamlining information distribution to enhancing consumer 
experience by introducing e-commerce. With that said, depicted below are the top stock 
performers after the Dot-Com crash with current price as of September 21st, 2018. To 
clarify, the shaded bars represent a U.S. Recession, the thinner bar being the Dot-Com 
crash in 2001. Tickers are listed in the top left corner: AMZN (Amazon, Inc.), MSFT 
(Microsoft Corp.), EBAY (eBay, Inc.), and BKNG (Bookings Holdings Inc.) formally 
known as Priceline.com (PCLN) (YCharts n.d.). 
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Those that survived implemented successful business models and were rewarded 
for it in the stock market. Amazon, after plunging to a low of $6.00/share surged to a high 
of $2,400/share on September 4th, 2018, a 39,900% ROI. Table 2.1 outlines total ROI of 
the four stocks shown above following the Dot-Com bubble bursting. 
Table 2.1 
Ticker Low (after crash) 
Current 
(09/21/2018) 
ROI 
AMZN $5.97 $1,649.85 +27,357% 
MSFT $20.75 $114.26 +451% 
BKNG $6.75 $1,795.85 +26,505% 
EBAY $2.94 $32.65 +1,010% 
 
2.3 Venture Capital Implications 
Beyond the inability for internet companies to gain market share and take profit, 
the abundance of venture capital, even though sloppily invested, was just as or more 
significant in pumping the Dot-Com Bubble. The implications that came of this are two-
fold. One, an over-abundance of venture capital (VC) invested in a singular place has the 
power to move the needle in extreme ways, and two, venture capitalists had to adjust 
their criteria in which they invested. 
Dmitry Khanin, J Robert Baum and Raj V. Mahto examined investment criteria 
adjustments post-Dot-Com through extensive research of existing VC and institutional 
investors over the past 40 years. The results give good insight in how venture capitalists 
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have adapted given their mistakes during the Dot-Com Bubble. Khanin et al. found that 
the improved criteria focused on the executive management team, market growth rates, 
product offerings, projected returns, exit options, risk, quality of investment deal, and 
competitive environment (Khanin et al. 2008). We see this extra caution in Figure 5 
depicting total VC deals in billions. 
Figure 5 – VC Deal Amount ($) from Q1 1995 to Q1 2013 
(Ro 2014) 
As the internet craze took hold of the investor, funds were liberally invested in these 
startups as explained before. At the peak of the Dot-Com Bubble, total deal amount 
involving private companies was approaching $30 billion per quarter in 2000. But since 
the Dot-Com Bubble, venture capital has been relatively stable as investment firms have 
taken a more frugal approach to using available funds – a product of an update in VC 
investment criteria. This is not to say that the original strategy was irrational, but as new 
information has been gathered, rationality has become better rooted in the new criteria. 
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2.4 Initial Thoughts on Cryptocurrency Bubble 
Just like the internet, cryptocurrency has taken the world by storm. The media 
noise surrounding the commodity during the bubble was deafening, convincing miner’s 
that profitability was infinite and imploring investors to get involved before it was too 
late. Considering the surrounding optimism, the bigger and more important question 
becomes, “what was specifically driving the upward and downward momentum during 
the rise and fall Bitcoin prices?” To give context, prices surged from ~$1,000 in March of 
2017 to ~$19,500 in December of the same year marking a 1,850% ROI in nine months. 
The first bubble, although smaller in size, reached $1,237.55 in two months from October 
2013 to December 2013 still offering an 845% ROI. Use Figure 6 as a reference. 
Figure 6 – Bitcoin Price Quote Jan. 1, 2012 to Sept. 21, 2019 
(Ycharts n.d.) 
Figure 6 provides evidence not only of Yip’s three stages in the development of a 
financial bubble, but also the characteristics modeled in Figure 1.  
Crypto Mania  McCarthy 
 
 17 
Furthermore, there was also an over-abundance of funding invested in 
cryptocurrencies through Initial Coin Offerings (ICOs) – a cheaper and quicker 
fundraising method established during the Crypto Bubble. ICOs refer to the issuing of 
digital coins or tokens to the public in exchange for capital used by the startup. Near the 
end of 2013, cryptocurrency was only just being introduced to the investor community, 
so ICO popularity was non-existent but then grew swiftly through 2017. While ICOs are 
not exactly venture capital, they are two sides of the same coin and can be thought of as 
having a similar effect in influencing the formation of a bubble. Nonetheless, Figure 7 
depicts ICO funding by month in 2017 from CoinDesk’s Q4 2017 State of Blockchain 
Report. 
Figure 7 – Monthly New ICO Funding from Jan. 2014 to Nov. 2017 
(CoinDesk 2018) 
The rational investor found value in the future demand of underlying technology as well 
as the perceived value in future use of cryptocurrency; therefore, the reasoning is clear 
for funding ICOs. A study, however, conducted by Statis Group, an ICO advisory firm, 
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found that 78% of ICOs were scams. Of the total funding received by ICOs in 2017, 
$1.34 billion went to these fraudulent ICOs (Statis Group 2018, 22). What is also 
important to note from the study is that an additional 3% went dead, and another 4% 
failed pre-trading (Statis Group 2018, 22). In Diar’s Volume 2, Issue 39, 2018 signaled 
the collapse of ICO funding. Although Q1 of 2018 continued the record-breaking trend in 
ICO fundraising, cryptocurrency prices tanked thereafter as shown in Figure 6 along with 
ICOs as shown in Figure 8. 
Figure 8 – ICO Funding 
Histogram = Total Funding ($); Line = Total Deals (#) 
(Diar 2018) 
Q3 of 2018 alone was a bigger disaster for ICOs. As reports from ICORating and Outlier 
Ventures suggest, the following statistics on ICOs in Q3 2018 were the following: 
“Startups raised 48% less through ICOs in the third quarter compared to the second, 75% 
of startups trying to raise money had nothing but an idea, the average return from ICO 
tokens in the quarter was -22%, 64% of attempted ICOs failed, and 19% of companies 
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that raised money through ICOs in the third quarter have deleted their websites and social 
media accounts, suggesting they were scams” (Williams-Grut 2018). 
Evidence is clear that just as venture capital was a strong indicator of the 
impending boom and bust of the Dot-Com bubble, so was ICO funding during the Crypto 
Bubble, but this is just one out of the many factors that influenced crypto prices. Certain 
exogenous one-off shocks, such as media news related to potential government regulation 
or the introduction of Bitcoin futures, have caused negatively and positively impacted 
prices, but these are difficult to quantify beyond the day of occurrence. However, rather 
than focusing on these specific exogenous factors, this study concentrates on endogenic 
and easily quantifiable exogenous variables. Ryan Clements provides some insight in his 
paper, Assessing the Evolution of Cryptocurrency: Demand Factors, Latent Value and 
Regulatory Developments, suggesting gold as a hedge to Bitcoin, miner activity, and 
others as potential drivers (Clements 2018). Unfortunately, he does not calculate the 
magnitude and significance of each factor. 
3. Investor Rationality 
As with most bubbles, analysts find it obvious to label both institutional and retail 
investors as irrational in their investment decisions in the asset. However, observing asset 
value and prices in real time, identifying irrationality may not be so evident. The time-
honored question in the market is how to place a future value on an asset that has no 
major points of reference. Hence, speculating future performance is problematic at best. 
Thus, to understand rationality of investor behavior, we must look beyond classical 
economic models of expected outcome and preference. In economics, professionals 
prefer to use decision trees where there is certainty in potential outcomes. The stock 
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market, unfortunately, does not allow for this luxury. We must then examine choice and 
rationality under uncertainty and David Gauthier’s philosophical analysis in Morals by 
Agreement will help with this task. 
 In a fixed scenario as Gauthier lays out, where choice is the only variable under 
consideration, three strategic assumptions are made to add precision to the study of 
rationality. The assumptions are as follows (Gauthier 1986, 61): 
1. Each person’s choice must be a rational response to the choices he expects the 
others to make. 
2. Each person must expect every other person’s choice to satisfy condition 1. 
3. Each person must believe his choice and expectations to be reflected in the 
expectations of every other person 
At this equilibrium, where all assumptions are met, we can expect that the one in the 
position making the choice is not only rational, but also maximizing utility. More 
specifically, the utility-maximizing response is ultimately the rational response.  
 Furthermore, preference is the determinant of value, and since behavior is the 
single variable in the scenario considered, how the actor responds in accordance to his 
preferences is important. There are, however, constraints on when preferences are 
examined. Gauthier’s point here makes the conclusion that the hierarchy of preference 
can only be used if and only if behavioral and attitudinal dimensions align with each 
other. Otherwise, the response is deemed irrational. Gauthier’s smoking example is 
sufficient in explaining the dynamic between both dimensions. Those that express interest 
in not smoking but continue to smoke would be considered irrational. Moreover, the 
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more interesting example are those that express the interest in smoking. The irrationality 
of this scenario comes from the actor’s unwillingness to reflect upon other preferences. If 
we assume that the other preference is to pursue health and that cigarettes are a detriment 
to one’s health, then once again the decision becomes irrational. On the other hand, we 
must acknowledge that some actors have interest both in smoking and being unhealthy, 
but these are few and far between. 
 The final requirements of a rational response must involve completeness and 
transitivity. To meet the completeness requirement, one must prefer something over the 
other. As Gauthier points out, this specifically rules out non-comparable outcomes. 
Secondly, for preferences to meet transitivity standards, preference must be hierarchical 
in that there must be clear distinction between preferences and cyclicality is non-existent. 
By achieving acyclicity, the avoidance of cyclicality, rationality of choice become clear 
and determinable. Furthermore, completeness and transitivity are required to ground 
preference to rational decision making and violations of the criteria would classify the 
decision as irrational. 
 In accordance with the equilibrium assumptions, we can directly apply the criteria 
to investment in an asset that is experiencing characteristics of a bubble. A game theory 
scenario is introduced below for two separate decision trees with the first being the initial 
investment and the second being the decision to sell assuming that one has already 
invested. 
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By simply having an understanding of how the financial markets, the final 
payouts of each situation is concluded with ease. If we expect that one will make his 
choice given what he expects the other to do, then the optimal decision is for both to 
invest. This also happens to be the Nash Equilibrium of the scenario but first it is 
important to explain how the payouts were determined. As trade volume for any 
commodity, currency, or stock increases, so should the asset price. If both players prefer 
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not to invest, neither are earning a positive return on the money they currently own and 
we can sufficiently assume that both payouts are zero. Let’s however consider the 
situation in which player one invests but the second player, expecting that the first player 
will not invest, follows his intuition and does not invest. In this case, there is an 
opportunity cost of not investing. While player two is not necessarily losing money, he is 
not earning on the spike in asset prices, hence the opportunity cost. Using this logic, it 
follows that the scenario switching the dynamic between players holds as well. Thus, we 
can assume that if all players not only expect the others to invest, but invest themselves, 
then each player in the game theory model would be both optimizing their decision and 
maximizing their return, hence the payout of ten. 
The same logic holds if the players own the asset and the decision tree presents 
the decision of whether to sell or hold. The models are nearly identical but differ in that 
there is more so an explicit cost rather than an opportunity cost. When dealing with an 
asset whose price behaves normally, to hold may be better option than the game theory 
model would suggests if the price maintains its upward trajectory. This, however, is not 
the objective of this analysis. Instead, we are specifically looking at a scenario in which 
there is a financial bubble. In this case, during the burst of the bubble, the explicit cost 
occurs when one holds as the asset price slides. Therefore, the Nash equilibrium occurs 
and returns are maximized when both players take profit and sell simultaneously. There is 
an opportunity cost an opportunity cost in not short selling the asset, but we can directly 
apply the theory behind game 1 to a short selling strategy as the bubble burst, thus this 
situation can be does not need further analysis. 
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Contrary to most economists, investors, and philosophers, I would argue that most 
investors are rational during financial bubbles. Analysts tend to over simply the process 
in labeling an investment that perpetuated a bubble in that the suggestion of irrationality 
stems from the overvaluation of the asset price alongside its lack of intrinsic value; 
however, we mustn’t forget the fundamental value that may drive investment. Let’s 
assume that one invested in Bitcoin because he believed in the potential that Bitcoin had 
in replacing fiat money in the future. We could also use an example in which the investor 
simply wants to capitalize on what he expects the other investors to do. Both cases 
represent a similar form of rational investor behavior. The former example gives 
fundamental value to the asset, or in other words, the value is derived from projections 
that the technology may one day have monetary worth. The latter example, if one follows 
the equilibrium assumptions made by Gauthier, if one responds in accordance with what 
one expects the others to do, then it must also be considered rational. Moreover, given 
both game theory models presented above, the rational response is to follow suit and 
invest when the expectation is that others will invest or sell when the expectation is that 
others will sell is utility-maximizing. This, however, is not to say that there isn’t an 
irrational component involved.  
It is of common belief that majority of investors are risk-averse with an equally-
weighted preference to earn positive returns on investment. Assuming that the criteria 
holds in that behavioral and attitudinal dimensions reflect each other and that the decision 
is both complete and transitive, the decision is deemed rational. The herding effect, on 
the other hand, in which seemingly all investors pump money into the underlying asset, 
demonstrates the irrationality that most scholars have looked for. Taking the smoking 
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example provided early in this section, the same principals can be applied to investing 
into a financial bubble. If a skeptic of Bitcoin, who either refuses to take the risk 
associated with Bitcoin or does not believe in its potential value, finds himself caught in 
the herding effect, then the investment would be considered irrational. In this case, his 
decision is in violation of both his behavioral and attitudinal preferences. 
Unfortunately, the theory presented is ultimately what creates a financial bubble. 
If all investors who follow their principal preferences invest simultaneously, then the 
asset will no doubt see its price increase beyond intrinsic or fundamental value; and if all 
investors who follow their principal preferences sell simultaneously, then the asset will 
surely be oversold to a point where the price would not reflect true intrinsic or 
fundamental value. Thus, the trading strategy results in high volatility in asset’s price. 
However, high volatility as investors move together in herds is exactly how to define a 
financial bubble’s behavior. 
4. Data 
In an attempt to identify the drivers of the Crypto Bubble, I used data collected from 
blockchain.com, YCharts, and Twitter. The data obtained can be put in four categories – 
Bitcoin (BTC) statistics, other cryptocurrencies, market data, and tweet counts. The time 
range for this analysis was January 1st, 2012 through September 21st, 2018. It wasn’t until 
2011 that the exchange rate passed the 1:1 ratio threshold and the variables used were not 
documented until 2012. Furthermore, the data was organized as a time series. In Table 
3.1, variables and their exact definitions are listed. 
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Table 3.1 
Variable Definition 
BTC Returns 
Derived from daily closing price of 
Bitcoin in USD. 
Ether (ETH) 
Returns 
Derived from daily closing price of 
Ether in USD. 
Litecoin (LITE) 
Returns 
Derived from daily closing price of 
Litecoin in USD. 
BTC Difficulty 
A relative measure of how difficult it 
is to find a new block. The difficulty is 
adjusted periodically as a function of 
how much hashing power has been 
deployed by the network of miners. 
BTC Confirmation 
Time 
The median time for a transaction to 
be accepted into a mined block and 
added to the public ledger (note: only 
includes transactions with miner fees). 
NASDAQ Index 
Returns 
Considered the “tech stock” index in 
which 3,000 public companies are 
electronically traded. Its price reflects 
the value of the tech industry in 
aggregate. Derived from daily close 
prices in USD. 
Bullish Investor 
Sentiment 
Documented as a percentage 
attempting to reflect the % of the 
investor community that holds a 
bullish outlook for the markets. 
Gold Returns Derived from daily gold prices in USD 
BTC Tweet Count 
Daily count of tweets that include any 
Bitcoin hashtag and a minimum of five 
retweets. 
 
  As shown in Table 3.1, I used returns instead of price data for a couple of 
reasons. The variables adjusted were BTC prices, Nasdaq Index prices, and gold prices. 
The first reason was to eliminate the chance of stationary issues in the regressions. Price 
tends to be non-stationary and its variance and mean depend entirely on the previous 
value. Thus, using returns, which do not rely on previous rates, give better accuracy as it 
allows us to compare on a like to like basis. Although returns are not completely exempt 
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from being non-stationary, it did allow my analysis to side step any autocorrelation or 
other stationary errors. 
 There were a few inconsistencies in the data but were adjusted to build a robust 
observation pool. The one difficulty in aggregating the data from multiple sources is the 
frequency in which the data points were recorded. For example, with the variables above, 
the original dataset had BTC closing price, difficulty, and confirmation times reported 
every other day; NASDAQ index and gold prices were reported exclusively on 
weekdays; investor sentiment was reported every Thursday; and tweet counts, ETH 
prices, and LITE prices were given on a daily basis. I solved the first issue by averaging 
the day before and after the missing value for BTC closing price, difficulty, and 
confirmation time. For the second and third involving NASDAQ prices, gold prices, and 
bullish sentiment, I pulled forward the previously reported data point into all missing 
values up until the next data point was recorded. No changes were made to tweet counts, 
ETH prices, or LITE prices. By imputing missing values, the time series matched across 
all variables used. 
 Summary statistics for the variables listed in Tables 3.1 and 3.2 are outlined in 
Table 3.3. This table includes the mean, correlation to BTC returns, and standard 
deviation. Also notice the different coloration of the correlation numbers – green 
indicates a positive correlation, red indicates a negative correlation, and black indicates 
the dependent variable. 
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Table 3.3 
Variable Mean Standard 
Deviation 
Correlation 
BTC Return (%) 0.5 8.84 – 
BTC Difficulty (in trillions) 63.10 141.00 -0.05 
BTC Confirmation Time 
(minutes) 
9.63 3.05 0.02 
NASDAQ Index Return (%) 0.05 0.79 -0.06 
Bullish Sentiment (%) 35.82 7.90 0.07 
Gold Return (%) -0.01 0.80 -0.12 
BTC Tweet Count (#) 41,076.00 47,952.56 0.01 
 
 Miner’s revenue and hash rates were also tested in separate regressions in replace 
of BTC difficulty. To incorporate a profitability metric, I considered miner’s revenue, 
since revenue is made by earning 12.5 Bitcoins per block mined plus transaction fees, but 
the variable could not be used because of its high correlation with Bitcoin prices 
themselves (correlation to BTC prices = 0.9677, BTC returns = -0.072). Also, hash rate 
was strongly considered but was one of the last to be omitted from the final regression. 
While the variable helps in understanding the power needed to mine Bitcoin, BTC 
difficulty is tightly interwoven with BTC hash rates. Difficulty implies how fast hash 
rates need to be to efficiently solve algorithms to mine an available block. Thus, as 
shown in Figure 9, when difficulty increases, so do hash rates, leading to a high 
correlation between the two metrics (correlation to BTC Difficulty = 0.9947). That said, 
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BTC difficulty had a higher significance in the final regression and BTC hash rates only 
retracted significance from the BTC difficulty variable if both were included. 
Figure 9 
 
Ether and Litecoin were not used in the final analysis because of their strong 
correlation to Bitcoin itself. Thus, the results found using BTC returns as the dependent 
variable can be accurately applied to ETH and LITE. Table 3.4 gives the correlation 
numbers within a time range beginning on August 6, 2015, the date in which Ether, the 
newest of the three cryptocurrencies, went live. Also, additional time series plots are 
provided as a better visual of the correlation between Bitcoin and the other two 
cryptocurrencies. 
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Table 3.4 
 BTC Prices BTC Returns 
ETH Prices 0.92  
LITE Prices 0.95  
ETH Returns  0.35 
LITE Returns  0.53 
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5. Empirical Specification 
5.1 The Model 
The first step in my analysis was to identify the most significant variables from 
the four categories. The final linear regression model was complete as shown below. 
[Equation 1]  BTC Return = α0 + α1X1 + α2X2 + α3X3 + α4X4 + α5X5 + α6X6 + u 
Let X1 = BTC Difficulty; X2 = BTC Confirmation Time; X3 = NASDAQ 
Returns; X4 = Gold Returns; X5 = Bullish Investor Sentiment; X6 = BTC 
tweet counts 
 Bubble variables were then added as dummies to control for each bubble testing if 
and when either bubble materialized as expected. The first dummy variable equaled one 
if the date was between March 22nd, 2013 and March 23rd, 2014, and the second between 
December 2nd, 2014 and September 21st, 2018. Furthermore, by multiplying the variable 
by the dummy, the interaction can inform us of any additional or different affect the 
fundamental variables had during each bubble. Equation 2 represents the second linear 
regression model including the bubble dummy variable and additional variables created 
by the multiplication procedure described. It is important to note that two separate 
regressions were executed so that both bubbles could be looked at individually. Separate 
regressions were also utilized due to the limitations from autocorrelation issues. Since 
most dates would contain the value of one if both dummy variables were included, 
regressing using both dummies simultaneously would lead to omitted fundamental 
variables. 
Crypto Mania  McCarthy 
 
 32 
 Also, to standardize residuals and account for any serial correlation or 
heteroscedasticity, a lag was included. Under both semi-strong and strong market 
efficiency theories, on average there is no consistent pattern between current stock 
returns to their historical returns. Thus, under such assumptions, the autocorrelation 
should not be prevalent when considering BTC returns. Additionally, a Breusch-Godfrey 
test using one lag was conducted following the regression to again ensure no serial 
correlation. The null hypothesis would predict no serial correlation or heteroscedasticity, 
so in this case I expected the results to support H0. 
[Equation 2]  BTC Return = α0 + α1X1 + α2X2 + α3(X1)(X2) + α3X3 + u 
Let X1 = Fundamental Variables from Equation 1; X2 = Bubble Dummy; 
X3 = Lag Variables 
 To test for any sharp inflection points in Bitcoin price data, a structural break test 
was implemented on both BTC prices and returns. Both were subject to the test because 
returns and prices can have very different trend lines. With this in mind, I looked for any 
possible structural breaks that would have been made by either bubble. 
Expectations for my fundamental and dummy findings were relatively 
straightforward. First and foremost, given the high volatility that cryptocurrencies 
experienced in the financial markets between 2013 and 2014, and also 2015 and 2018, I 
hypothesized that there was in fact two bubbles, the first being relatively small compared 
to the second. Price quotes accurately resembled Figure 1 in the Literature section and 
therefore, theoretically speaking, it was reasonable to assume this hypothesis. 
 
Crypto Mania  McCarthy 
 
 33 
5.2 Hypotheses Behind First Bubble 
The causal effects from most variables during cryptocurrency’s first bubble, 
assuming there was one, should be minimal. Cryptocurrency was relatively new in 2013 
and investors operated still knew little about how the technology was designed. 
Therefore, it was expected that most variables would not have a substantial effect on 
BTC returns. Confirmation times and difficulty were empirically expected to have 
minimal influence, but directionally should have a negative and positive impact on 
returns respectively for similar reasons soon to be explained in Section 4.3. Furthermore, 
with Cryptocurrency listed as a commodity, NASDAQ returns, gold returns, and bullish 
sentiment should also not dramatically influence returns at such an early developmental 
stage for Bitcoin. NASDAQ returns and bullish sentiment should be positively correlated, 
while gold returns theoretically should be negative. Empirical evidence from previous 
bubbles would suggest, however, that Bitcoin’s tweet counts would be strong drivers to 
returns. With that said, increased awareness back in 2013 and 2014 upgraded Bitcoin to 
an attractive buy. Thus, a notable positive effect of tweets on BTC returns was 
anticipated.  
5.3 Hypotheses Behind Second Bubble 
Now assume that my findings will suggest a second bubble occurred, BTC 
difficulty should have a negative correlation to BTC returns overall and specifically 
during the bubble. As explained in Table 1, difficulty represents how hard is it to solve 
the algorithm that successfully mines a bitcoin block and is also a proxy for supply of 
Bitcoin in the marketplace. It continuously updates and increases as bitcoin mining 
reaches higher volumes. As demand expands, so does the need for miners and thus we 
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see a rise in supply. As difficulty gets harder, miners require more powerful hash rates to 
solve algorithms. In other words, with increased power capabilities comes higher costs. 
Therefore, as perfect competition would predict, when demand stabilized, miners’ profits 
were reduced to zero; and as an over-supply of an asset floods the market without 
reciprocated demand, Bitcoin prices should fall. Moreover, only large miners who were 
able to take on additional costs survived, and all other players began exiting, only to 
accelerate negative returns as the bubble burst. 
 While expectations for BTC difficulty rely on economic theory, the assumptions 
made for BTC confirmation times and tweet counts are based on technical analysis as 
well as what I have observed over the past few years. First, I estimated that confirmation 
times would have a negative effect on returns. The network can only process so many 
transactions at one time, and as a result, miners prioritize those transactions with larger 
transaction fees, leading to faster confirmation times. As confirmation times get longer, 
investors are less inclined to get involved with Bitcoin. Bitcoin prices are highly volatile. 
If an investor must wait longer to confirm a bitcoin purchase or sale, they may miss the 
perfect buying/selling window. Thus, I believe Bitcoin investors would have invested 
with a risk-averse bias when it came to confirmation times, and if investors hesitate, 
lower trading volumes should mean smaller return rates. In Figure 10, one is January 1st, 
2012 and 2456 is September 21st, 2018 for the time_alt variable. 
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Figure 10 
 
Second, because Bitcoin and other cryptocurrencies were more of a fad investment, they 
thrive on public awareness. Twitter is the perfect social media platform in facilitating this 
excitement, and one of the most popular in doing so as well as somewhat convenient in 
gauging public demand for the asset. With that said, BTC returns would see higher 
momentum as more posts include the bitcoin hashtag. BTC tweet counts should have a 
positive correlation overall and during the bubble.  
 The final 3 variable predictions, NASDAQ returns, bullish sentiment, and gold 
returns, rely on general knowledge of equity markets and its historical tendencies. 
NASDAQ returns should be positively correlated to BTC returns. Cryptocurrency is very 
closely intertwined with the tech sector, even though it is classified as a commodity in 
most markets. Naturally, because the tendency is to bundle technology with 
cryptocurrency, negative or positive momentum behind the NASDAQ index should then 
directly facilitate higher or lower levels of excitement. Third, applying a similar theory, I 
assumed that bullish sentiment of the overall US stock market would also have a positive 
effect on BTC returns. Gold returns, however, I believed to be negatively correlated and a 
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negative driver to BTC returns. As we know, gold tends to be a slow moving, low risk 
commodity. If the equity markets indicate a slow down or decline, gold tends to be a 
“safe haven” to the average investor. Thus, just as bitcoin is an attractive buy in a bullish 
market, gold is the safe investment in a bearish market, classifying it as somewhat of a 
hedge to the positive momentum of Bitcoin returns during a bullish environment. 
6. Results 
The following reasons offer additional explanation to why each variable was chosen; 
some variables may have already been explained in the Data or Empirical Theory section 
hence the section references: 
• Refer to the Data section for BTC difficulty 
• Refer to section 4.3 under the Empirical Theory for BTC confirmation 
times. 
• I felt NASDAQ was a better option when looking at Bitcoin returns 
because although cryptocurrency is a commodity, it is deeply rooted in the 
tech sector. Thus, rather than using the S&P 500, Dow Jones, or Russell 
2000 indices, the NASDAQ index is the best benchmark when judging the 
performance of new technology. 
• Gold has always been the hedge for riskier investments. Silver could also 
be considered a possibility, but I thought gold was the necessary choice 
due to its long reputation to be the “safe haven.” 
• Bullish investor sentiment involved much more deliberation and was 
selected from three variables that measured something similar. The other 
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two were bearish investor sentiment and neutral investor sentiment. 
Because the entire investor community is represented under these metrics, 
bull plus bear plus neutral equals 100% and therefore yielded the same t-
stats. Bullish investor sentiment was a much more appealing metric to use 
because a bubble generally implies that there are more bulls in the market 
(at least in that given industry). 
• The variable representing Bitcoin tweet counts was decided as the best 
variable after considering both “blockchain” tweet counts and 
“cryptocurrency” tweet counts. This is because after making the decision 
to use Bitcoin as the exemplar for cryptocurrency, the selection became an 
easy one.  
Figure 11 
0
1
0
2
0
3
0
4
0
5
0
C
o
n
fi
rm
a
ti
o
n
 T
im
e
-1
0
1
2
3
R
e
tu
rn
0 500 1000 1500 2000 2500
time_alt
BTC Return BTC Median Confirmation Time
-.
1
-.
0
5
0
.0
5
G
o
ld
 R
e
tu
rn
-1
0
1
2
3
B
T
C
 R
e
tu
rn
0 500 1000 1500 2000 2500
time_alt
BTC Return Gold Return
2
0
3
0
4
0
5
0
6
0
B
u
lli
s
h
 S
e
n
ti
m
e
n
t
-1
0
1
2
3
R
e
tu
rn
0 500 1000 1500 2000 2500
time_alt
BTC Return US Investor Sentiment (Bullish)
0
1
0
0
0
0
0
2
0
0
0
0
0
3
0
0
0
0
0
4
0
0
0
0
0
5
0
0
0
0
0
T
w
e
e
t 
C
o
u
n
ts
-1
0
1
2
3
R
e
tu
rn
0 500 1000 1500 2000 2500
time_alt
BTC Return BTC Tweet Count
-.
0
4
-.
0
2
0
.0
2
.0
4
.0
6
N
A
S
D
A
Q
 R
e
tu
rn
-1
0
1
2
3
B
T
C
 R
e
tu
rn
0 500 1000 1500 2000 2500
time_alt
BTC Return NASDAQ Return
Crypto Mania  McCarthy 
 
 38 
The next step was to consider the correlation between the selected variables. The criterion 
was that the correlation between any two variables must be below 0.8. Anything 
exceeding that threshold would be removed. Fortunately, nothing breached 0.8 with the 
highest correlation being between BTC tweet counts and BTC difficulty at 0.6257. The 
entire correlation table rounded to the nearest hundredth is provided below in Table 5.1. 
Visuals are also provided (one = January 1st, 2012, 2456 = September 21st, 2018). 
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Table 5.1 – Correlation Table of Fundamental Variables 
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After the variables were finalized, the first model (Equation 1) was implemented. 
The regression yielded the results shown in Table 5.2. 
Table 5.2 – Equation 1 Results 
• Refer to Appendix for graphs for quarterly, bi-annually, and annually 
analysis on t-Stats and also Predicted returns and resulting Bitcoin prices 
using model outlined 
When analyzing each variable’s effect on Bitcoin returns on their own over the entire 
time constraint, none of the variables are significant. T-stats were low with the highest 
being BTC difficulty at -1.35. What was surprising in this first regression was the signs 
of the t-stat of NASDAQ returns, gold returns, and BTC confirmation times; all three 
contradicted theoretical assumptions. Additionally, p-values for all variables were 
insignificant as were the f-value and R-squared for the model itself. We are however 
interested more in how each variable influenced Bitcoin returns during the two bubbles, 
so these results do not need to be highly significant. 
 Two separate regressions were then conducted, analyzing the bubble between 
March 22nd, 2013 and March 23rd, 2014 and the bubble between December 2nd, 2014 and 
September 21st, 2018, using Equation 2 as the model. The regressions yielded the 
following results. 
Variable Coefficient Std. Error T-Stat P-Value
Lower Upper
BTC Difficulty -1.87E-15 1.62E-15 -1.35 0.177 -5.38E-15 9.94E-16
BTC Confirmation Time 2.72E-04 5.89E-04 0.46 0.645 -4.39E-04 1.43E-03
NASDAQ Return -7.73E-02 2.27E-01 -0.34 0.733 -5.32E-01 3.68E-01
Gold Return 2.31E-01 2.23E-01 1.04 0.300 -2.06E-01 6.68E-01
Bullish Investor Sentiment 2.19E-04 2.27E-04 0.96 0.335 -2.26E-04 6.64E-04
BTC Tweet Counts 3.77E-08 4.80E-08 0.78 0.433 -5.64E-08 1.32E-07
Constant -5.38E-03 1.00E-02 -0.54 0.592 -2.51E-02 1.43E-02
N = 2456
R-Squared = 0.0017
Total SS = 19.1736951
F-Value = 0.6490
95% Conf. Interval
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Table 5.3 – Equation 2 Results (First Bubble) 
 
• Predicted returns and resulting Bitcoin prices using model outlined in 
Appendix 
 
 
 
Variable Coefficient Std. Error T-Stat P-Value
Lower Upper
BTC Difficulty -1.15E-15 1.52E-15 -0.76 0.450 -4.12E-15 1.83E-15
BTC Confirmation Time 9.69E-04 5.84E-04 1.66 0.097 -1.76E-04 2.11E-03
NASDAQ Return -1.84E-02 2.23E-01 -0.08 0.934 -4.56E-01 4.19E-01
Gold Return 2.60E-02 2.49E-01 0.1 0.917 -4.63E-01 5.15E-01
Bullish Investor Sentiment -6.88E-05 2.29E-04 -0.3 0.764 -5.17E-04 3.80E-04
BTC Tweet Counts 8.28E-09 4.55E-08 0.18 0.856 -8.10E-08 9.75E-08
First Bubble -1.22E-01 3.87E-02 -3.15 0.002 -1.98E-01 -4.60E-02
BTC Difficulty* -3.46E-11 5.61E-12 -6.16 0.000 -4.56E-11 -2.36E-11
BTC Confirmation  Time* 1.70E-03 3.72E-03 0.46 0.647 -5.59E-03 9.00E-03
NASDAQ Return* -4.10E-01 6.92E-01 -0.59 0.554 -1.77E+00 9.48E-01
Gold Return* 8.31E-01 4.51E-01 1.84 0.065 -5.23E-02 1.71E+00
Bullish Investor Sentiment* 1.82E-03 6.76E-04 2.69 0.007 4.91E-04 3.14E-03
BTC Tweet Counts* 5.29E-06 4.79E-07 11.04 0.000 4.35E-06 6.22E-06
Lag (1 day) -7.56E-02 2.00E-02 -3.77 0.000 -1.15E-01 -3.63E-02
Lag (2 days) -1.44E-01 1.98E-02 -7.27 0.000 -1.83E-01 -1.05E-01
Lag (3 days) -2.67E-02 2.03E-02 -1.31 0.189 -6.65E-02 1.31E-02
Lag (4 days) 2.13E-01 2.00E-02 10.64 0.000 1.73E-01 2.52E-01
Lag (5 days) 9.23E-02 2.04E-02 4.52 0.000 5.23E-02 1.32E-01
Lag (6 days) -3.42E-02 2.05E-02 -1.67 0.095 -7.43E-02 5.98E-03
Lag (7 days) -6.05E-02 2.00E-02 -3.02 0.003 -9.97E-02 -2.12E-02
Lag (8 days) -1.09E-01 1.99E-02 -5.49 0.000 -1.49E-01 -7.04E-02
Lag (9 days) -1.25E-01 2.04E-02 -6.12 0.000 -1.65E-01 -8.49E-02
Lag (10 days) -8.40E-02 2.10E-02 -4.00 0.000 -1.25E-01 -4.28E-02
Constant -2.46E-03 9.79E-03 -0.54 0.802 -2.17E-02 1.67E-02
N = 2456
R-Squared = 0.1468
Total SS = 19.1736951
F-Value = 0.0000
Bolded P-Values are less than 0.05
95% Conf. Interval
* Interaction w/ "First Bubble" Variable
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Table 5.4 – Equation 2 Results (Second Bubble) 
 
 
• Predicted Returns and resulting Bitcoin prices using model outlined in 
Appendix 
 
 
 
Variable Coefficient Std. Error T-Stat P-Value
Lower Upper
BTC Difficulty -1.98E-12 3.18E-13 -6.23 0.000 -2.60E-12 -1.36E-12
BTC Confirmation Time 2.39E-03 9.10E-04 2.63 0.009 6.08E-04 4.18E-03
NASDAQ Return -2.96E-01 3.51E-01 -0.85 0.398 -9.84E-01 3.91E-01
Gold Return 5.60E-01 2.79E-01 2.01 0.045 1.27E-02 1.11E+00
Bullish Investor Sentiment 9.18E-04 3.61E-04 2.54 0.011 2.10E-04 1.63E-03
BTC Tweet Counts 2.14E-06 2.67E-07 8.04 0.000 1.62E-06 2.66E-06
Second Bubble 6.04E-02 2.15E-02 2.82 0.005 1.84E-02 1.03E-01
BTC Difficulty* 1.98E-12 3.18E-13 6.23 0.000 1.36E-12 2.60E-12
BTC Confirmation  Time* -1.37E-03 1.20E-03 -1.14 0.254 -3.73E-03 9.85E-04
NASDAQ Return* 3.50E-01 4.43E-01 0.79 0.429 -5.19E-01 1.22E+00
Gold Return* -6.74E-01 4.26E-01 -1.58 0.114 -1.51E+00 1.62E-01
Bullish Investor Sentiment* -1.04E-03 4.81E-04 -2.16 0.031 -1.98E-03 -9.66E-05
BTC Tweet Counts* -2.12E-06 2.71E-07 -7.84 0.000 -2.66E-06 -1.59E-06
Lag (1 days) -5.93E-02 2.02E-02 -2.94 0.003 -9.89E-02 -1.98E-02
Lag (2 days) -1.37E-01 2.01E-02 -6.84 0.000 -1.77E-01 -9.79E-02
Lag (3 days) -2.27E-03 2.03E-02 -0.11 0.911 -4.22E-02 3.76E-02
Lag (4 days) 2.26E-01 2.02E-02 11.22 0.000 1.87E-01 2.66E-01
Lag (5 days) 8.46E-02 2.06E-02 4.10 0.000 4.42E-02 1.25E-01
Lag (6 days) -4.34E-02 2.07E-02 -2.10 0.036 -8.40E-02 -2.94E-03
Lag (7 days) -5.76E-02 2.02E-02 -2.86 0.004 -9.71E-02 -1.81E-02
Lag (8 days) -1.00E-01 2.02E-02 -4.97 0.000 -1.40E-01 -6.07E-02
Lag (9 days) -9.49E-02 2.04E-02 -4.66 0.000 -1.35E-01 -5.50E-02
Lag (10 days) -4.33E-02 2.06E-02 -2.10 0.036 -8.37E-02 -2.81E-03
Constant -6.29E-02 1.79E-02 -3.52 0.000 -9.80E-02 -2.79E-02
N = 2456
R-Squared = 0.1222
Total SS = 19.11736951
F-Value = 0.0000
Bolded P-Values are less than 0.05
* Interaction w/ "Second Bubble" Variable
95% Conf. Interval
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 Comparing the results from Table 5.3 to Table 5.2, the R-squared and f-value 
numbers are much more significant. Table 5.4 was slightly less significant than Table 5.3 
in terms of the r-squared, but the difference was minor. At any rate, f-values for both 
Equation 2 regressions were zero, implying that the null hypothesis, being that a bubble 
did not occur in either time period, can be confidently rejected.  
 Since Equation 2 incorporated a unique interacting between the fundamental 
variables and dummy variables, its necessary that we read the results slightly differently 
when analyzing the six years when including the bubble. BTC difficulty is the first 
example that will be looked at and the results used will be extracted from Table 5.3. 
Without interaction, BTC difficulty yielded a coefficient of -1.15E-15, suggesting that 
decrease of -1.15E-15 in Bitcoin difficulty explains a 100% increase in Bitcoin returns. 
During the first bubble, with the interaction in place, for every 3.46E-11 decrease in 
difficulty, Bitcoin returns should again respond positively by a 100% increase. The 
corresponding t-stats then inform us of the significance of this impact. Anything less than 
-2.00 and or greater than 2.00 should indicate reasonable significance. Furthermore, the 
uniqueness of this regression comes as we attempt to find the total net impact and 
significance of the variable. In this case, we must add the coefficients together as well as 
add the t-statistics together. The net of -3.460115E-11 represents the total net impact 
difficulty had and would explain a 100% increase in Bitcoin returns over the entire time 
horizon of six years. Interestingly, after adding the t-statistics together, the net 
significance of BTC difficulty is zero. Moreover, the same can be done with Table 5.4. 
 For the sake of understanding the results, another variable to look at to exemplify 
the process in which we should use in reading the data is BTC tweet counts. The results 
Crypto Mania  McCarthy 
 
 44 
used have been extracted from Table 5.4. With a coefficient of 2.14E-06 overall and a 
coefficient of -2.12E-06 during the bubble, the net impact of BTC tweet counts in 
influencing a 100% change in BTC returns is -2.0E-08. The net significance of BTC 
tweet counts was a 0.20 given the results produced a t-stat of 8.04 overall and a -7.84 t-
stat during the second bubble. 
 As expected, all fundamental variables during the first bubble did not exceed a t-
stat of 2.00 and meet the p-value <= 0.05 criteria. The nearest of the six was BTC 
confirmation times with a t-stat of 1.66 and p-value of 0.097. Interestingly, the effect was 
positive, but this can be explained in that high confirmation times imply higher trading 
volumes and thus higher returns. Furthermore, because confirmation times were not 
expected to put a burden on Bitcoin returns, the positive sign is not surprising.  
 Due to the first bubble dummy variable generating a t-stat of -3.15 and a p-value 
of 0.002 between March 22nd, 2013 and March 23rd, 2014 a bubble was formed. The 
negative t-stat, however, is something to be aware of. This could give some insight on the 
severity of the burst compared to the rise of the bubble, being that the downfall was much 
greater and longer than the formation. With that said, the results made clear that BTC 
difficulty (t-stat = -6.16, p-value = 0.000) and BTC tweet counts (t-stat = 11.04, p-value = 
0.000) were most influential to Bitcoin returns. The directional impacts of difficulty, 
tweets counts, and bullish investor sentiment were as expected, but the positive effect 
gold returns had on the dependent variable was interesting. The variable, BTC 
confirmation times, had a positive effect but was not substantial because, again, I did not 
expect operational metrics to be much of a headway during the first bubble. 
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 Similar to the first bubble, the second bubble also yielded a significant t-stat at 
2.85 and p-value at 0.002. The results, however, for the fundamental variables were much 
different. Of the six, five produced significant t-stats and p-values, the only one not 
impactful being NASDAQ Index returns. The gold return variable again was 
counterintuitively positive, but did inflect negatively during the bubble, aligning itself 
with theory. BTC difficulty and BTC tweet counts emerged as significant drivers overall 
in the second Equation 2 regression and remained significant during the bubble after the 
multiplication process was applied. BTC difficulty and bullish investor sentiment results 
were opposite of what was expected during the second bubble as BTC difficulty was 
positively influential and bullish investor sentiment was negatively impactful. Just like 
the first bubble, the second bubble indicated a heavy driving force from both BTC tweet 
counts and difficulty, but results show that bullish investor sentiment was substantial and 
gold returns returned to theoretical expectations. 
 To solidify the results, a Breusch-Godfrey test was used in case of any serial 
correlation that was not already present in the model minus the lag variables. The chi-
squared output is shown below. 
Lags (p) Chi2 df Prob > Chi2 
1 0.024 1 0.8767 
 
A chi-squared of 0.024 and p-value of 0.8767 leads to support the null hypothesis and 
conclude that there is no serial correlation. But the lag variables were still included in the 
regressions and results were particularly surprising given what was produced by the 
Breusch-Godfrey test. Ten lag variables were included, as anything beyond 11 days 
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resulted in an insignificant t-stat and p-value. Figure 12 shows before and after residuals 
were standardized with the lag variables. The top are residuals from the regression 
emphasizing the first bubble, and the ones below are residuals from the regression 
emphasizing the second bubble. 
Figure 12 
Before             After 
 
Furthermore, the results presented high t-stats among the ten lags, contradictory to the 
Breusch-Godfrey test. The results seem to describe that the fourth day was the most 
significant in determining future returns in both regressions. T-stats for the regression 
emphasizing the first bubble and the regression emphasizing the second bubble were 
10.64 and 11.22 respectively. Moreover, we can expect the fourth day to have a positive 
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correlation to current returns. Refer to Table 5.3 and Table 5.4 for the directional impact 
of all ten lag variables for both regressions. Yet, the contradiction between the 
significance of the lag variables and the Breusch-Godfrey test is not unexplainable. An 
additional autocorrelation test was performed. Figure 13 suggests that between the 
previous one and ten days, the second, fourth, and sixth day contains autocorrelation. 
Thus, introducing lag variables to the regressions is necessary, but while the results may 
be statistically significant, the results do not necessarily support economic significance. 
Figure 13 
 
 Lastly, to corroborate the significance of the bubble dummy variables found in the 
Equation 2 regressions, structural breaks were tested for in both BTC price and returns. 
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and given the volatility and unpredictable nature of bubbles, it was expected for the tests 
in prices and returns to be positive. First, there was a structural break in BTC prices on 
September 18th, 2017 in Figure 14. The timing makes sense as the break immediately 
followed the seeding stage, thus supporting the expectation that asset prices see 
prolonged spikes during bubbles after the seeding stage ends.  
Figure 14 
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Second, the test found that the structural break using returns came during the first bubble 
on February 26th, 2014. The visuals are provided in Figure 15. The location of the shift is 
valid because the day before marked Bitcoin’s highest intraday return at +337% but fell 
to an intraday return rate of +1% on February 26th. 
Figure 15 
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7. Conclusions 
6.1 The Crypto Bubble 
Since both bubble dummy variables yielded a significant t-stat and p-value, and 
from further confirmation provided by the structural break tests, we can confidently 
assume that Bitcoin experienced two separate bubbles during the six-year time period. 
Moreover, the dummy indicators provide us with additional insight into how the bubbles 
behaved. First, the negative sign on the t-stat stipulates that the burst was much more 
severe and prolonged than the formation. Second, considering that the significance of the 
dummy variable was greatest from December 2nd, 2014 to September 21st, 2018, the 
second bubble extended over a much longer period than expected; moreover, the 
initiation of the second bubble began shortly after the first bubble was complete.  
After interacting the fundamental variables with the dummy variables, the biggest 
drivers became clear. During the first bubble, BTC tweet counts and BTC difficulty were 
emphatically the greatest factors in effecting Bitcoin returns. While BTC difficulty was 
somewhat of an offset to BTC tweet counts, the larger t-stat implies that the causal effect 
from BTC tweet counts outweighed the negative impact from BTC difficulty. 
Furthermore, neither NASDAQ Index returns nor BTC confirmation times had a 
noticeable impact during the bubble. Both followed expectations in that the insignificance 
was due to Bitcoin’s novelty and investor unfamiliarity. Bullish investor sentiment’s 
reasonable t-stats indicate that Bitcoin returns thrive best in a bull market, which implies 
that Bitcoin was mostly an attractive investment opportunity to those who were more 
risk-taking in nature. Also, the positive sign on gold return’s t-stat is noteworthy. Gold, 
while still considered the safe investment under threat of economic downturn, was not yet 
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a hedge to Bitcoin, but the lower t-stat and p-value suggest that it was not a driver during 
the first bubble. 
Compared to the first bubble, primary drivers were the same, but some of the 
fundamental variables during the second bubble saw increased intensity. BTC tweet 
counts again held the greatest significance but inflected negatively. We can imply that 
negative tweets, i.e. tweets like “Bitcoin is a bubble and will pop soon” or “Bitcoin holds 
no intrinsic value,” weighed on Bitcoin returns as prices reached a new paradigm. BTC 
difficulty was again a key factor as well, however, the sign turned positive, signifying 
that miner activity positively affected returns. In other words, mining Bitcoin blocks 
translated directly to higher trade volumes of Bitcoin itself. NASDAQ Index returns 
remained unchanged but the negative effect confirmation times had on returns became 
stronger. Although it did not exactly meet the p-value criterion of 0.05, a strengthened 
significance tells us that as Bitcoin prices became more volatile, the time it took to 
confirm a purchase or sale of Bitcoin became much more important to investors. The 
magnitude of significance of both bullish investor sentiment and gold returns also were 
similar but yielded opposite signs compared their t-stats during the first bubble. The 
negative sign on gold returns implies that gold finally became the hedge as expected. On 
the other hand, the negative sign on bullish investor sentiment is perplexing. One reason 
could be that the timing of the crypto crash happened while investors continued to be 
bullish through late 2017 and early 2018. Nevertheless, we can say that Bitcoin returns 
were negatively correlated with bullish investor sentiment during the second bubble. 
Although the Breusch-Godfrey test yielded results that would suggest no serial 
correlation or heteroscedasticity, the lag variables included in the final regressions would 
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say otherwise. While most days previous to current returns do not prove predictability, 
days two, four and six’s statistically high significance indicates that something can be 
said about their ability to predict future returns. It is important to note that this goes for 
Bitcoin returns overall and not just during either bubble. 
All in all, ignoring any influence from pump-and-dump schemes, awareness (BTC 
tweet counts) and miner activity (BTC difficulty) are the biggest drivers to future Bitcoin 
returns.  First, it is important to be cognitive of the current sentiment surrounding Bitcoin. 
If the bulk of the investor community holds a pessimistic outlook, we can say confidently 
that Bitcoin returns will respond negatively. Additionally, the results also suggest that a 
downward inflection in BTC difficulty would indicate a corresponding fall in Bitcoin 
returns.  Thus, the investment opportunity came when tweet counts were high and 
positive and when there was an undersupply of miners to meet demand. Lastly, to 
monitor any position held in bitcoin, we now have some slight conviction to imply that 
future return rates are indicative of the previous two, four, and six days. 
Cryptocurrency itself has a bright future, but Bitcoin seems to be coming to an 
end. At this point, Bitcoin no longer carries the hype it once did back in 2017 and miners 
have been exiting the market in waves. This may be indicative of the shrinking finite 
number of Bitcoins left to be mined. According to CoinCentral, because of the way 
Bitcoin is set up, there are now 16.7 million Bitcoin in circulation, leaving only 4.3 
million left to be mined as of January 3rd, 2018 (Buchko 2018). Nevertheless, 
Blockstream, a blockchain startup company, has launched its first sidechain to Bitcoin’s 
core blockchain. Sidechains would allow Bitcoin to expand its digital asset capabilities. 
But, again, barring any pump-and-dump schemes, I do not see Bitcoin as an attractive 
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investment opportunity at this time unless sidechains can scale. This is not, however, to 
say cryptocurrency is no longer relevant. There is a developing concern with increased 
government regulation (which may have been the exogenous shock that cause the Crypto 
Bubble to burst), but as we move closer to a cashless society, more financial institutions 
are adopting their own crypto offerings. As reported by Zerohedge, JP Morgan has 
officially launched its own cryptocurrency, “JPM Coin,” for its wholesale payments 
business, marking it the first US bank to do so (Durden 2019). Not only is this imperative 
to the survival of cryptocurrency as a replacement for cash, it also gives a head nod to 
blockchain technology. 
6.2 Blockchain Technology 
Blockchain technology is transformative and has the capabilities to revolutionize 
the way businesses operate. Blockchain is a decentralized ledger, a cloud 2.0 of sorts, 
which allows for businesses to optimally secure data and cut the middleman. In other 
words, using a distributable network that offers a more secure way to record transaction 
data gives businesses the ability to streamline operations and enhance business-to-
business relationships.  
As previously mentioned, the crypto market and blockchain technology are tightly 
interwoven. The dynamic between the two can be explained with tweet counts 
mentioning either “blockchain” or “cryptocurrency” as shown in Figure 16 (time_alt: one 
= January 1st, 2012, 2456 = September 21st, 2018). 
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Figure 16 
 
Cryptocurrency and its underlying technology have clearly maintained a close 
relationship. Blockchain technology, however, is still in its early stages and little is 
understood about its wide array of functions. While this may give reason to the graph 
above, cryptocurrency is only one application of blockchain technology. Regardless, 
many have held the notion that the Crypto Bubble was a blockchain bubble. A more 
formal study of “Bitcoin,” “cryptocurrency,” and “blockchain” tweet counts has shown 
that investors were investing in the cryptocurrency brand and the potential behind the 
digital currency as a substitute for cash rather than investing in the future of blockchain. 
The formal study used the Equation 2 model and ran three separate regressions for each 
bubble, interchanging Bitcoin tweet counts with cryptocurrency and blockchain tweet 
counts. T-stats and p-values are shown in the Table 6.1.  
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Table 6.1 
 First Bubble (t-stat/ p-
value) 
Second Bubble (t-stat/ p-
value) 
Bitcoin Tweet Count* 11.04/ 0.000 -7.84/ 0.000 
Crypto Tweet Count* 5.55/ 0.000 -2.33/ 0.020 
Blockchain Tweet Count* -0.65/ 0.514 -0.55/0.581 
*Interacted with bubble dummy variable using procedure explained in Data Section 
Blockchain tweet counts have been much less significant than both Bitcoin or 
cryptocurrency tweet counts during either bubble. Therefore, the results prove that the 
bubble was a crypto bubble and not a blockchain bubble. Blockchain should also see a 
break from cryptocurrency tweet trends once it is promoted on its own. 
 Traditional venture capitalists were hesitant to invest in blockchain through the 
end of 2017. Most funding came through ICOs, but as explained before and shown in 
Figure 8, ICO funding has tumbled dramatically from peak highs in Q1 of 2018. 
Nonetheless, Figure 17 displays VC activity through the end of 2018. While there has 
been lower deal counts, higher deal value has been the story, implying bigger individual 
deals. 
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Figure 17 
(Pitchbook-NVCA 2019, 4) 
There are two considerable takeaways from Figure 17. First, slow implementation of VC 
through 2017 indicates that the new criteria outlined by Knanin et al. does seem to be 
impacting the carefulness venture capitalists act with when investing. Second, confidence 
in VC has returned in 2018. Moreover, tech startups have received extra attention from 
venture capitalists. Total VC investment dollars and deals have dwarfed IPO deals in 
2018 as shown in Figure 18. 
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Figure 18  
(Pitchbook-NVCA 2019, 16) 
But more importantly, 2018 has seen an increasing shift in VC towards software 
companies as indicated in Figure 19 below. 
Figure 19 
(Pitchbook-NVCA 2019, 19) 
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A higher proportion of total VC deal flow implies that there must be an attractive 
investment opportunity within the sector. As evident in Figure 20, not only has software 
driven deal flow in 2018, but also, total VC investment dollars in software startups have 
reached record highs. 
Figure 20 
(Pitchbook-NVCA 2019, 19) 
 With that in mind, the implications on blockchain have been very positive. 
Blockchain technology clearly has been a driving force to the growth in VC investment 
over the past year and does not show signs of slowing in 2019. Considering both the 
resulting losses from the crypto bubble and tumbling of ICOs, we can imply that the 
investor community has lost confidence in the ICO fundraising model. The risk-appetite, 
however, continues to grow among venture capitalists in blockchain technology. Among 
the 2,000 intuitional investors involved in the space, 48% are exclusively blockchain-
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focused (Diar 2018). Figure 21 gives clarity on how popular of an investment blockchain 
has become within the previous year. 
Figure 21 
(Diar 2018) 
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 The potential capabilities that blockchain technology has to offer is seemingly 
limitless. Industries that have high demand for the distributable ledger include banking 
and digital payment, healthcare, retail, law, security, artificial intelligence and real estate. 
In fact, Matt Higginson, Marie-Claude Nadeau, and Kausik Rajgopal have found that 
these industries have identified at least 100 possible applications for blockchain. New 
land registries, KYC applications, and smart contracts are among the many reported use 
cases (Higginson et al. 2019). By implementing blockchain, business can cut overhead 
and transaction costs, boost margins, improve supply chain efficiencies, and ultimately be 
accretive to the top and bottom line. 
At blockchain’s current stage in development, however, heavy investment activity 
is not necessarily justified. The technology, regardless of the ample amounts of VC 
funding, has struggled to surpass the pioneer stage as shown below in Figure 22. 
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Figure 22 
(Higginson et al. 2019) 
Scaling the decentralized platform has been a rising issue. For example, Bitcoin currently 
can only process seven transactions per second (TPS) and Ethereum can only process 
transactions at 20 TPS. While Ethereum has been the preferred model for blockchain, the 
state of blockchain is nowhere near 1,700 TPS that corporations like VISA require 
(Kansal, 2018). The underlying issues of the current model come as total transactions on 
the network increase. Processing becomes more expensive as transaction fees and 
difficulty rise and as transaction growth accelerates, confirmation times become longer, 
making the model increasingly unsustainable and putting additional pressure on 
scalability. 
 Furthermore, profitability has not yet been granular enough to suggest that 
companies can benefit from the new technology. IBM, one of the early providers of 
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blockchain, has found it difficult to gain market share. Although IBM has invested $200+ 
million in research and development of blockchain technologies, the company still 
requires exponential growth in clientele to increase profit. Nanalyze, a leading investment 
forum, has identified that at 100,000 peers, IBM’s blockchain offering would generate 
yearly revenue of ~1.2 billion, and 1,000,000 peers would get IBM ~$12 billion 
(Nanalyze, 2018). Considering the $80 billion IBM produces year over year, one million 
peers using the platform does suggest a small impact, however, as the space becomes 
more competitive, profit will be harder to take. Currently, over-crowding has created a 
similar scenario as the internet space did during the Dot-Com Bubble or the mining space 
during the Crypto Bubble. 
 The South Sea Bubble, Dot-Com Bubble, and Crypto Bubble have provided 
context for the future of blockchain. Steve Wozniak, co-founder of Apple, thinks of 
blockchain as the next bubble, citing the Dot-Com Bubble by explaining that “if you look 
now you say all that internet stuff happened, we got it, it just took a while. It doesn’t 
change in a day, a lot of the blockchain ideas that are really good by coming out early 
they can burn themselves out by not being prepared to be stable in the long run” (quoted 
in Rooney 2018). Blockchain technology does make out to be a strong candidate as the 
survivor of the Crypto Bubble just as the stock market did after the South Sea Bubble, but 
the scalability and profitability issues draw comparisons to both the Crypto Bubble and 
Dot-Com Bubble. Furthermore, as investors recover from the crypto crash, expect 
awareness of blockchain to rise. But, although blockchain is capable of being a game-
changing technology for various industries, if hype continues to outpace underlying 
value, look for asset prices to become overvalued. 
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 Whether investing to take advantage of a future bubble or investing long-term in 
blockchain assets, there are investment opportunities, both multinationals corporations 
and startups, which provide intrigue. Provided below are top investment opportunities in 
blockchain technology. The lists consider early adoption of blockchain-as-a-service 
(BaaS) and funding by top venture capital firms. Table 6.2 is multinational early-adopters 
that have launched a unique BaaS product. 
Table 6.2 
Company (Ticker) Product Offering 
Microsoft (MSFT) Azure Blockchain Workbench 
IBM (IBM) 
IBM Food Trust; IBM Blockchain World Wire; 
TradeLens; IBM Blockchain Trusted Identity 
Cisco (CSCO) 
Blockchain by Cisco for supply chains, internet of things 
(IoT), and smart cities 
Amazon (AMZN) Amazon Managed Blockchain by AWS 
Oracle (ORCL) 
Blockchain Cloud Service; Blockchain Applications 
Cloud 
SAP (SAP) SAP Cloud Platform Blockchain service 
 
Table 6.3 consists of startups that have made strong progress and have received high 
amounts of funding from top VC firms. 
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Table 6.3 
Company Funding and Product 
R3 
~$120 million in funding; Blockchain for financial 
services 
Ripple 
~$94 million in funding; Blockchain for int’l currency 
transfers 
Ethereum Funded by ICO (ETH); Blockchain for all platforms 
DigitalAsset 
~$110 million in funding; Blockchain for financial 
services 
Circle 
~$250 million in funding; digital payment services using 
blockchain 
DFINITY ~$160 million in funding; Blockchain for all platforms 
Blockchain Inc. ~$70 million in funding; crypto exchange platform 
Blockstream 
~$126 million in funding; Blockchain for financial 
institutions and sidechains for Bitcoin 
   
 High demand in a decentralized ledger with the capacity to scale has increased 
the need for early-stage funding. While the ICO model has been left behind in some 
regard, VC firms have returned to make a play in blockchain. I expect that the 
surrounding hype and urgency to build out the technology could produce an additional 
bubble. However, as the full implementation, normalization, and consolidation of the 
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industry is completed, blockchain should be fully integrated and make a genuine impact 
on society in the next decade.  
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Appendix 
Quarterly, bi-annually, annually Breakdown of date to test each fundamental variable’s 
statistical significance over the six-year time horizon.  
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Comparative analysis of predicted BTC return values (Yhat) and resulting estimated 
Bitcoin prices using predicted returns. The final month (August 21st, 2018 through 
September 21st, 2018) was predicted. 
 
Date (2018) Actual Return Yhat 1 Yhat 2 Difference 1 Difference 2
21-Aug -1.925% -0.655% -0.669% -1.270% -1.256%
22-Aug 2.715% -0.977% -1.044% 3.691% 3.758%
23-Aug 2.600% -1.315% -1.219% 3.915% 3.819%
24-Aug 0.605% -1.033% -0.897% 1.638% 1.502%
25-Aug -0.429% -1.300% -1.154% 0.870% 0.725%
26-Aug 2.903% -0.362% -0.268% 3.265% 3.171%
27-Aug 2.540% 0.505% 0.525% 2.035% 2.015%
28-Aug -0.555% -0.489% -0.691% -0.066% 0.136%
29-Aug -0.755% -0.928% -0.795% 0.173% 0.040%
30-Aug 0.403% -0.220% -0.021% 0.623% 0.424%
31-Aug 2.512% 0.045% -0.044% 2.467% 2.556%
1-Sep 1.358% -1.244% -1.168% 2.602% 2.525%
2-Sep -0.427% -1.550% -1.486% 1.122% 1.059%
3-Sep 1.373% -0.922% -0.831% 2.295% 2.204%
4-Sep -9.021% -0.208% -0.004% -8.813% -9.017%
5-Sep -2.828% 0.552% 0.379% -3.380% -3.207%
6-Sep -1.591% 1.177% 0.935% -2.767% -2.526%
7-Sep -3.300% 0.521% 0.213% -3.821% -3.513%
8-Sep 0.789% -2.068% -2.412% 2.857% 3.201%
9-Sep 1.206% -2.094% -2.115% 3.300% 3.320%
10-Sep -0.457% -1.253% -1.108% 0.796% 0.651%
11-Sep 0.660% -0.856% -0.737% 1.517% 1.398%
12-Sep 2.444% 0.572% 0.438% 1.872% 2.006%
13-Sep -0.092% 1.192% 0.908% -1.284% -1.000%
14-Sep 0.556% 0.722% 0.306% -0.166% 0.250%
15-Sep -0.301% 0.377% 0.226% -0.679% -0.528%
16-Sep -3.706% 0.609% 0.456% -4.315% -4.162%
17-Sep 1.357% 0.300% 0.003% 1.057% 1.354%
18-Sep 0.825% -0.134% -0.038% 0.959% 0.863%
19-Sep 1.674% -0.872% -0.962% 2.546% 2.635%
20-Sep 3.937% -1.790% -1.752% 5.727% 5.690%
21-Sep -0.672% -1.267% -0.950% 0.595% 0.278%
AVERAGE 0.605% 0.637%
Difference = (Actual - Yhat)
1 = using Table 5.3 model
2 = using Table 5.4 model
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Date (2018) Actual $ Predicted $ 1 Predicted $ 2 Difference 1 Difference 2
21-Aug 6,366.13$      
22-Aug 6,538.95$      6,303.95$        6,299.70$        235.00$          239.25$          
23-Aug 6,708.96$      6,221.03$        6,222.88$        487.93$          486.08$          
24-Aug 6,749.56$      6,156.77$        6,167.09$        592.79$          582.47$          
25-Aug 6,720.60$      6,076.76$        6,095.90$        643.84$          624.70$          
26-Aug 6,915.73$      6,054.76$        6,079.58$        860.97$          836.15$          
27-Aug 7,091.38$      6,085.32$        6,111.50$        1,006.06$       979.88$          
28-Aug 7,052.00$      6,055.57$        6,069.24$        996.43$          982.76$          
29-Aug 6,998.76$      5,999.37$        6,021.02$        999.39$          977.74$          
30-Aug 7,026.96$      5,986.16$        6,019.78$        1,040.80$       1,007.18$       
31-Aug 7,203.46$      5,988.86$        6,017.11$        1,214.60$       1,186.35$       
1-Sep 7,301.26$      5,914.37$        5,946.85$        1,386.89$       1,354.41$       
2-Sep 7,270.05$      5,822.70$        5,858.46$        1,447.35$       1,411.59$       
3-Sep 7,369.86$      5,769.02$        5,809.75$        1,600.84$       1,560.11$       
4-Sep 6,705.03$      5,757.02$        5,809.52$        948.01$          895.51$          
5-Sep 6,515.42$      5,788.82$        5,831.55$        726.60$          683.87$          
6-Sep 6,411.78$      5,856.94$        5,886.08$        554.84$          525.70$          
7-Sep 6,200.16$      5,887.42$        5,898.61$        312.74$          301.55$          
8-Sep 6,249.07$      5,765.65$        5,756.33$        483.42$          492.74$          
9-Sep 6,324.43$      5,644.93$        5,634.61$        679.50$          689.82$          
10-Sep 6,295.54$      5,574.19$        5,572.17$        721.35$          723.37$          
11-Sep 6,337.11$      5,526.45$        5,531.09$        810.66$          806.02$          
12-Sep 6,492.00$      5,558.08$        5,555.33$        933.92$          936.67$          
13-Sep 6,486.01$      5,624.31$        5,605.77$        861.70$          880.24$          
14-Sep 6,522.08$      5,664.94$        5,622.92$        857.14$          899.16$          
15-Sep 6,502.44$      5,686.32$        5,635.66$        816.12$          866.78$          
16-Sep 6,261.48$      5,720.94$        5,661.38$        540.54$          600.10$          
17-Sep 6,346.44$      5,738.10$        5,661.54$        608.34$          684.90$          
18-Sep 6,398.80$      5,730.40$        5,659.36$        668.40$          739.44$          
19-Sep 6,505.90$      5,680.41$        5,604.95$        825.49$          900.95$          
20-Sep 6,762.06$      5,578.76$        5,506.73$        1,183.30$       1,255.33$       
21-Sep 6,716.60$      5,508.07$        5,454.42$        1,208.53$       1,262.18$       
Total Return 5.51% -13.48% -14.32% AVERAGE 846.89$          850.74$          
$ = Price
Difference = (Actual - Predicted)
1 = using Table 5.3 model
2 = using Table 5.4 model
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